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Fast protein liquid chromatography (FPLC)
To isolate subspecies of tau, K18 was purified by fast protein liquid chromatography (FPLC). Before the FPLC experiment, K18 was concentrated by Amicon Ultra-15
Centrifugal Filter Units 10K (Millipore). The collected K18 was loaded on Superdex 75
(10/300) column directly. The column was equilibrated with phosphate-buffered saline (PBS, pH 7.4). FPLC was performed at 0.5 mL/min and total volume of eluted fractions was 25 mL.
Transmission electron microscopy (TEM)
Pre-aggregates and aggregates of K18-wt and K18-P301L were analyzed by TEM for assessment of filament formation. Samples were onto carbon-coated copper grids, and then the samples were negatively stained with 2 % uranyl acetate for 60 s. Grids were viewed on a Tecnai F20 transmission electron microscope (FEI, The Netherlands)
operating at a voltage of 120 kV.
Fluorescence probe labeling with K18-wt and K18-P301L
K18-wt and K18-P301L (1 mg/ml) were prepared for labeling with florescence probe.
Protein solutions were adjusted to the range of 8.0-9.0 using 1 M sodium phosphate buffer (pH 9.0). FNR-648 NHS ester (Bioacts) was dissolved in DMSO to prepare 10 mM stock.
After determination the best dye/protein ratio (5:1), protein solutions and FNR-648 NHS ester were mixed and incubated for 2 hrs at RT with shaking. To purify fluorescence labeled with K18-wt and K18-P301L, the reaction mixtures were centrifuged in 10 K column and the top of the 10 K column was measured at excitation wavelength of 648 nm in Flexstation2 spectrophotometer (Molecular Devices) by the time when the fluorescence signal was disappeared. To check the internalized K18-wt and K18-P301L, the Cy5-labeled proteins (20 μg/ml) were treated to tau-BiFC or primary neurons for 24 hrs. After 24 hrs, cells were washed with growth medium several times and imaged by using Operetta (PerkinElmer™); λex:620-640 nm, λem:650-760
Quantification of Tau-BiFC response in vitro
To quantify tau-BiFC response by K18-wt and K18-P301L in vitro, tau-BiFC cell lysates were prepared by using CelLytic M (Sigma) containing protease and phosphatase inhibitor cocktail (Sigma). 0.2 mg/ml of BiFC cell lysates were incubated K18-wt (0.05 mg/ml) or K18-P301L (0.05 mg/ml). 2 days after incubation, 40 µL BiFC cell lysates were transferred to a black 384-well plate and the BiFC fluorescence signal was measured at excitation wavelength of 430 nm in Flexstation2 spectrophotometer (Molecular Devices).
Quantification of neurite integrity by NeuO
For NeuO staining, primary neurons were labeled with 250 nM of NeuO and 2 µg/ml of Hoechst. After 1 hr, primary neurons were imaged by using Operetta (PerkinElmer™); λex:460-490 nm, λem:500-550 for NeuO; λex:360-400 nm, λem:410-480 for Hoechst 33342.
For neuron analysis, neurite length and the number of extremities were quantified by Harmony 3.1 software (PerkinElmer™); first, nuclei were detected by Hoechst stain.
Second, cell bodies were estimated by extending the nucleus mask. Third, neurites were detected from the estimated cell body in NeuO stain. Finally, the detected neurites were automatically calculated a set of neurite properties, such as maximal neurite length and the number of extremities.
